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Increase in the operational reliability of the fastening 
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Donetskogo bagseyna (for TSeytlin, Bugay). 
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ISTICS OF STEAM TURBINE B . vakii, P.S. and 
Tseitlin, M.A. (Blekt. Sta. (Pwr oa Moscow) ». “‘Apr.: 1953, 
20-23). Comparing the Campbell diagram showing the dynamio 
force as a function of turbine rotor velocity, with a 


diagram envolved by the Donets coal field power undertaking, 
the writer demonstrates the greater practical utility of the 
latter which he suggests should be adopted by all power stations 
sarrying out annula vibration tests of steam turbine blades. 
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"Brectronic Efficiency of an M-2ype Backward-Wave Oscillator." 
p. 261. 


Trudy (Transactions of the Conference on Superhigh-Frequency 
Electronics) Moscow, Gosenergoizdat, 1959. 271 p. 3 ,900 copies 
printed. 


The book ¢ontains a number of papers dealing with the more 
{mportant vroblems of superhigh-frequency electronics. The papers 
were submitted at the Conference on Electronics called by the 
Vsesoyuznyy nauchnyy sovet po radiofizike i radiotekhnike AN SSSR 
(All-Union Scientific Council for Radiophysics and Radio Engineering, 
AS USSR) and the Byuro novoy tekhniki MO SSSR (Bureau of Modern 
Engineering, Ministry of Defense, USSR) and held in Moscow in 1957. 
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$/109/60/005/04/028/028 
4-230 g. E140/E435 
AUTHORS: Tseytlin, M,¥.and Il‘ina, Ye.M. \ 


TITLE: The Analysis of Electron-Flow acdoxetton with a 
Travelling Wave 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 4, 
pp 700-704 (USSR) 


ABSTRACT: In the assigned field approximation, it is usually 
assumed that the HF-field intensity in the delay line 
varies exponentially. However, in this approximation, 
it is not possible to study the signal behaviour in the 

initial part of the tube. In the present note the form 
of variation of the HF-field amplitude along the tube is 
not preassigned but is determined from the equation of 
balance of real power. It is assumed that the field in 
the line may be represented by a single wave with constant 
face velocity. The results of the study permit the value 
of gain to be estimated. There are 4 figures and 

8 references, 6 of which are Soviet, 1 English and 1 
English in Russian translation. 


SUBMITTED: May 18, 1959 
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AUTHORS: seytlin, M. Be, and Iltina, Ye.M. 


TITLE: Approximate Analysis of Type 0 BWI Operation 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 6, 
pp 1010-1012 (USSR) 


ABSTRACT: The method used in Ref 6, consisting in finding the 
amplitude distribution of the HF-field intensity along 
the tube in a BWI from the equation of real power 
balance, is used in the present communication to 
analyse a type O BWT. The method also permits taking 
into account approximately the line attenuation as was 
done in Ref 6. 

There are 1 figure and 6 references, of which 4 are 

Wat Soviet and 2 English. 
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AUTHORS : Tseytlin,_ M.B.» and Il'ina, Ye.M. 
TITLE: TW amplification with finite values of the gain 


parameter C 


PERIODICAL: Radiotekhnika i elektronika, vol.6, No.1, 1961, 
pp. 170-175 


TEXT: The propagation constants in a TWIT are expressed by 
an equation of fourth degree with complex coefficients. 

To simplify this equation it is usually assumed that the 
amplification parameter C introduced by Pierce is much smaller 
than unity. However, in medium and high power tubes C may 
reach values of 0.1 - 0.2. The energy method previously proposed 
by the present authors (Ref.4: Radiotekhnika i elektronika, 1960, 
Vol.5, No. &, 700) permits a simple solution of the problem at 
finite values of the parameter C. The article presents various 
graphs, of interest in TWT theory, based on this solution. 

There are 8 figures and 6 references: k Soviet and 2 English. 


SUBMITTED: April 19, 1960 
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. D201/D303 
q 423 / re 
AUTHORS: Tseytlin, M.3., and IL'ina, Ye.M. 


‘PITLEs ‘ he configuration of the field in a packward wave tube 
ee in the presence of distributed attenuation ee 


PERTODICAL? Ra@iotekhnike i elektronika, v- 6 ney 5g 2961, 
" 926 - 828 mas 


NEXT: In their earlier work (Ref. 1: Radiotekhnika 4 elektronika, 
1960,'5, 6, 1010) the authors gave an analysis of the operation of 
a beokward wave oscillator. In the present article, they generali- 2 
ze the previous analysis extending it to & backward wave oscilla- > 
\ tor with losses The equation for the balance of power in presence } 
of attenuation the tube, by analogy with Eq. (18) of another of | 
the authors! works (Ref. 2: Radiotekhnika i elektronika, 1960, 5, 3 


4, 700) will have the shape of 
/ Bit) ¢ 
-“j7 = 
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In it E,(z) - the amplitude of the HF field intensity; K = B.d¢; 


= a ato? = Kilo = ¥o : is 
m= B,°C?$ 0? = qu) By = Vo (Abatractor’s note: In the last ex 


pression, 'B ig missing at the LHS, only the suffix q has been in-. 
serted]; B,. = oI Wy > the frequency of plasma oscillations in the 

oO 4 oR 
beams Vv) - the velocity of electrons; > ~ the coefficient of non- 
synchronism; d‘- attenuation parameter, d = ELL L- attenuation © 


of the line in dbs} z=1 corresponding to the collector and of the fot 
line. Eq. (1) reduces to a differential equation of the 5th order 


‘ f OB PE: 
aE 9 oat 4 2a + ty Gat —2 + BN BLOM at + 


~ +i Bt) + 2km] a — (Kh — 8d) B,Cdés = 0. 
with the boundary conditions 


(2) 
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The configuration of the ... D201/D3 03 ; 
—_— EE: 
Ze 0, Ex(s) = 1 (0), qq = BCAEL (0), A x (8,04)? Es (0), (3) 


aE, Bie ae e 
a Fr = BCA (0) an = — 2hmB (0), 
The solution pf Eq. (2) can be represented as 
ar re . a ry + 5 
. Bi)= DCe . (4) 
. Z a ; z : fet —_— 
where A, - the roots of the characteristic equation for Eq. (2). 
Assuming that disturbances introduced by losses are small it can 
be assumed in approximation that — \ a 
, ays hit 8de (5) 


where Aoi ~ thelroots of the corresponding characteristic equation & 
for d = 0. The A cuatente of integration 0, are determined by sub- B - 
\, Gard 3/5 | P 
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atituting into Ba. (4), the initial conditions 


e ohm -+ RythesheiB Cd — (hashes ++ hashes + Restos (8,04)? (6) 
; ‘ Nien (hoa — hen) (has — Aon) (ow Ron) 
G,, Cz, C, are determined. by cyclically changing the indices e 
2 3 f —_—— 4 ad : . 
Cymi— DG (7) 
, ~ {ml ' ; 
The distribution along the tube of the relative amplitude of HF 
field intensity for aifferent values of parameter 4 and for a negli- 
bility small space charge (QC = Q) is shown. A similar dependance 
for the space charge (QC = 0.25) is also given graphically. The 
presence of maximum can be explained as follows: The field amplitu- 
de in the absence of losses varies according to a nearly cosinus- 
oidal law, i.e. at the beginning of the tube it remains practicel- 
ly constant. The attenuation of the "cold" wave along the line is 
exponential and its pmplitude decreases along the direction of the 
energy stream. It follows that the power stream of losses increa- 
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ses continuously in this direction and the increase of amplitude 

of the field due to interaction with the electron stream is compen- 
gated at a certain point by the decrease due to losses, after which 
the amplitude will begin to decrease. the trigger values of CN are 
determined from the condition of the zero field at the collector. 
The dependence of trigger values of CN on the distribution of 
losses L shown then for various values for the space charge ;aré- 
meter QC. There are 3 figures end 3 references: 2 Soviet-bloc and 
1 non-Soviet-bloc. The reference to the English-language publica- 
tion reads as follows: H. Johnson, Proc. I.R.E. 1955, 43, 6, 684. 
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“SOURCE GoDE? UR/0142 /66/009/003/0316/0326 


“ACC NR: AP6032920 
AUTHOR: Gayduk, V. I.; Tseytlin, M. B. 


: none 


ae Theory of cylindrical M-type beam instruments and the effect of space charge 
| SOURCE: IVUZ. Radiotekhnika, v- 9, no. 3, 1966, 316-326 


oe TAGS: electron amplifier, space charge, electron gun, radial beam tube 
| 


ABSTRACT: The theory of small signal amplifiers with a rotating electron beam 

formed by an electron gun, and with crossed-over electric and magnetic fields is 
presented. A disperison equation ig derived from which, as a special case, known 
results for the E~ and M-types of amplifier are determined. The bunching process 

in such amplifiers is compared. Special attention is given to cylindrical M-type 
amplifiers operating in large magnetic fields. The field of the space charge is con- 
| sidered for the care w 

very close to the flat beam. Certain abnormal relat 

the amplification in M-type instruments and generalized parameters © 

instrument's non-planar structure. Orig. art. has: 4 figures and 20 formulas. 
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Tseytlin, Mikhail Borisovich; Kats, Al'bert Markovich 

Praveling-wave tube, problems of theory and calculation (Lampa 8 begushchey volnoy; 
voprosy teorii i rascheta) Moscow, Izd-vo "Sovetskoye radio," 1964. 0310 p. illus. 
Diblio. Errata slip inserted. 10,200 copies printed. 


TOPIC TAGS: traveling wave tube, traveling wave interaction, helical spring, calcu- 
lation, approximation calculation , ELECTROW Flow) 


PURPOSE AND COVERAGE: This book develops the theory of traveling-wave tubes by in- 
corporating the newest concepts of Soviet and other scientists. It is concerned pri- 
marily with electron flow and traveling wave interaction at high-value amplification 
factors as applied to medium- and: high-power tubes. The text also includes 4 detail- 
ed study of the effect of a local absorber and of reflections from matching devices 
on traveling-wave tube characteristics, and an analysis of traveling-wave tube per- 
formance at ultimate levels of signal input. It also contains methods for calculati 
the basic parameters of helix-type traveling-wave tubes. The book is based on pre- 
vious research carried out by the authors in collaboration with Ye.M. I1'ina, L.A. 
Man'kin, B-L. Usherovich, and V.S. Michkasov. It 4s intended for engineers and scien — 
tific workers in superhigh~frequency electronics, as well as for teachers and students 
at higher institutions of learning. The authors thank A.S- Teger and Yu.N. Pehel'= | __ 
nikov for their constructive criticism of the manuscript. 
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TABLE OF CONTENTS [abridged]: 


Foreword -- 3 


list of basic symbols -- 5 


Ch. I. Fundamental equations of the linear theory of the interaction between elec- 
tron flow and a traveling electromagnetic wave -- 10. 


Ch. II. Analysis of the traveling-wave tube performance in a linear system -- 47 


Ch. III. Approximation methods of analysis of traveling-wave tube performance -- 127 


Ch. IV. Fundamental equations of the nonlinear theory of the interaction between 
electron flow and a traveling electromagnetic wave -- 149 


Ch. V. Analysis of traveling-wave tube. performance in a nonlinear system == 175 


Ch. VI.- Calculation methods for the helix type traveling-wave tube -- 25} 


Bibliography -- 304 . 
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Houch, tr. Uzb. s. kh. in-t, 1956, 9, che 1, str. 189-195 


an insufficient somount of Pruit-bearing shoots ond ¢ Low 
coefficient of Syuit-bearlag in a serias or Central-Asiatic van 
rietics of grapes seviousl; impairs efforts towards in-~ 
ereasing yiclds. Ma author and other popaarchears have as- 
cortained that off-shoots developed after « timel, pinching 
of the besic vines result in increased fruit—pearing (200 
percent in varietics Khusain and 125 percent in the variety 
Kishaish white). ore-shoots developed well, riponed and 

and appeared tote andoved with greater winter-hardiness than 
the basic shoots. By leaving the basic shoots together with 
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Tsoytlin MG. 


hoericultural Institute of Uzbekistan 
Method Promoting Fuller Facundation of Flowors and Better 
Development of Fruit in Both Sexes of Grape Varictics 


Heuch; tr. Uzb. s. kh, in-t, 1956, 9, ch. 1; 197-215 


in insufficient ovulation of berries is often observed in 
varieties of the fomle function, as well os in varieties of 
pyoth sexes of gropes, which is due to sterility of the pol- 
len, to its poor transfer or to non-gerainetion. ‘This Inds 
to a decrease in crops. Cross pollination of various specics 
end with one single coecie favorcebly influences the ovula- 
tion of berries md vroictes an imcreasc in their size. For 
the purpose of securing o better ovulation, additional arti- 
ficial pollination is carried out with < pollen mixture 
favoring an increase ia the amount of borries, in the amount 
of their seeds and in their weight and size, “According to 
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TASHMATOV, L.T.: Gt KHOV, Pik; SOLDAIW, Pikes KHAYDARAULOY ,G.1. 3 
TSEYTLIN, M.G., kend. cel'khoz nauk; KUZNETSOV, V.¥., xand. 
~gel'khoz. nauk, otv. red,; KRIVONOSOVA, N.A., red.; SJROKINA, Z.1., 
tekhn, red. 


[Best fruit and grape varieties for drying and preserving in the 
southwestern regions of Uzbekistan] Luchshie sorta plodovykh i 
vinograda dlia sushki i konservirovaniia v iugo-zapadnykh ob- 
lastiakh Uzbekistana. Tashkent, NSKh UzSSR, 1961. 162 p. 
(MIRA 15:7) 

1. Institut sadovodstva i vinogradarstva im. R.R.Shredera. Sa- 
markandskiy filial. 2, Samarkandskiy filial Institute sadovod— 
stva i vinogradarstva im, .n.Shredera (for all except Kusnetsov, 
Krivonosova, Sorokina). 

(Uzbekisten---Fruit—-Varieties) 

(Uzbekistan-—-Grapes—Varieties) 
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gicheskogo effekta (Role of Peroxides and Oxygen During Prinary 
Stages of Radiobiological Effects) Moscow, 1960. 157 p- 4 ,500 2 
copies printed. : 


‘ 
' 
’ : : Rt Ag 
{ : Rol perekisey 1 kisloroda v nachal'nykh stadiyakh radlobiolo- Bo 


K, S. Trincher; Tech. Ed.: P. 3. Kashina. 


| Responsible Ed.: A. M, Kuzin, Professor; Ed. of Publishing House: ! 
t PURPOSE ; This collection of articles is Antended for soientists , ; 
| in radiobiology and piophysics. 
| COVERAGE: Reports in the collection deal with the role of per- 
! oxides and oxygen 4n the primary stages of a radiobiological 

effect. They were resented and discussed at a symposium held 

December 25-30, 1958, organized by the Institut biofiziki 

AN SSSR, (Institute of Biophysics, AS USSR), ‘Twenty-eight Moscow 

a scientists, radiobiologists, yadiochemists, physicists, and . i 
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physical chemists took an active part in the symposium. 
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cientists participated 4n the discussion: 
Q@..M. Frank, Yu. A. 


authors the following 8 
L. A. Tummerman, V. 8S. Tongur, 
Grayevskiy, N. N. Demin, B. N. Tarusov, 
References follow 4ndividual articles. 
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and Activation of Ferment éxidation of Lipids in Plants Under 
Radiation Effect 


Malina, Yu. F., and M. I. Teeytlin [Institut eks perimental 'noy 
piologii AMN SSSR - Instuture of Experimental Biology AMN USSR}. 
‘Effect of Irradiated Aqueous NaCl Solutions on the Viscosity 

of Tissue Nucleoproteids : 91 


Blyumenfel'd, L. A. {Institut Whimicheskoy fiziki AN SSSR - 
Institute of Chemical Physics, AS USSR]. Problem of Identi- 
fication of Free Radicals by the Electron Paramagnetioc Reso- 
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Translation from: Referativnyy Zhurnal, Elektrotekhnika, 1957, 
Nr 3, p- 96 (USSR) 


AUTHOR: Tseytlin, M. I. 


Si VAS oe ee 

TITLE 3 Selection of Parameters for Basic Electrical Devices 
of Centralized Power Systems of Lumber Industries 
(Vybor parametrov osnovnykh elektricheskikn ustroystv 
dlya tsentralizovannogo elektrosnabzhentya lesozagoto- ° 
vitel‘nykh predpriyatiy) 


PERIODICAL: Tr. Tsentr. n--1 4n-ta mekhaniz. 4, elektr- les. 
prom-sti, 1956, Nr 3, PP- 90-108 


ABSTRACT: Typical circuit diagrams of power supply from the local 
power station and from the regional network are given. 
‘Given are formulae and graphs showing voltage loss per 

km depending upon the load, conductor cross section and 
power factor. Tables listing voltage losses for steel 
conductors are 4neluded. From tote#l voltage losses of 
10% which includes the step-up transformer, 4t is sug- 
gested that 2 to 2.5% be allotted for temporary taps 
increasing when necessary the generator voltage by 2.5 
to 3% above the rated. Also given are tables for 
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1962. 417 p- (MIRA 16:2) 
(Collective farma--Accounting) 
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"Frequency Dividers Employing Transistors”, by M.Z. Tseytlin, 
Elektrosvyaz', No 9, September 1957, pp 33-41. 


Description of regenerative transistorized frequency dividers using 
junesion and point~contact transistors. This circuit contains 4 fre- 
quency multiplier in the feedback loop and is similar to the vacuum-tu- 
be equivalent circuit. The application of the circuit is described 
and an experimental verification of the theoretical premises is given. 
The circuit is found to give reliable frequency division at a diyision 
coef2icient from three to ten and above. The divider operates relia- 
bly with supply voltages ranging from five to 40 volts. The tolerance 
in the circuit parameters increase from 2 == 2.5% at n = 0 (n is the 
frequency division coefficient) to  -- 104 at n = 3. 


Another circuit described in this article ig a regenerative frequen- 
cy divider employing a ferrite peak transformer, in accordance with the 
circuit proposed by V.M. Rozov (Elektrosvyaz', June 1956), which can 
raise the frequency division coefficient to 1h -- 16. It is shown that 
a divider with a peak tranformer is more economic and consumes less po- 
wer than a circuit employing two junction transistors. 
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SOV/106~59-4-3/13 
AUTHORS: Andreyev, ¥.S. and Tseytlin, M.Z. 


TITIO: Wide-band Frequency Dividers with a Changeover Switch in 
the Feedback Circuit (Shirokopolosnyye deliteli chastoty 
8 pereklyuchatelem v tsepi obratnoy svyazi) 


PERIODICAL: Elektrosvyaz', 1959, Nr 4, pp 23 - 35 (USSR) 


ABSTRACT: The authors consider first the action of a frequency 

divider (Figure 1) which uses a ring modulator shunting 
the grid input of a valve, as developed by Fitzgerald 
(Ref 4) and modified by Korolev (Ref 5). If one of the 
difference combination frequencies from the modulator 
coincides with the feedback frequency, then the circuit 
will divide the input frequency an even number of times. 
The equivalent circuit (Figure 3), represented as a switch 
across the grid input which can change the~ shunting 
impedance from Tr, (low value) to 2& (high value), 


is analysed. The grid voltage is shown to be: 


usae-BPev (t) (7) 


where a and BB are constants determined by the 
Cardl/4 
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sov/ 106-59-4—-3 /13 
Wide-band Frequency Dividers with a Changeover Switch in the 
Feedback Circuit : 
circuit parameters; )(s) is a unit switching function, 
equal to +1 when the feedback voltage is positive and 
—i when it is negative. If an amplifier with: a, high 
input impedance 4s used, then Ry <<. Bay > ry <— Pa ; 
R; Kr, (Ry and RBpy being as shown in Figure 3); and: 


r 
142= 
1 i 1 1 
fee eee. SS (8) - 
2] a: 2 “ re. 
2 
Ry Ry 


If Ry is less than Ty » the frequency divider becomes 
ineffective. In this case, the modulator must be 


connected in'series' instead of jn ‘sbunt' (Figure “ys 


Card2/4 Because the resistance Ty, 15 compa rable with the input 
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_ 
Wide-band Frequency Dividers with a Change-over Switch in the 


feedback Circuit 


resistance of a semiconductor triode 


the valve in Figure 


? 
1 cannot be replaced py a semiconductor triode without 


modification of the circuit. 


A suitably modified circuit 


using @ second semiconductor triode instead of a ring 


d and the circuit is given in Figure D- 
it was found that the frequency 


was changed not only by an even number of times but also 


non-linear amplification, 


characteristics, 


This can be due to a number of causes: 
aifference in rectifier 
the subsequent analysis, 


e 
amplifier is considered linear and the relationships which 


give even division are investigated. 


The relationships 


1) the output amplitude of the frequency divider bears a 
linear relation to the input amp Litude 5 


2) the greater the slope 
the modulation depth of t 


be the output voltages 


of the amplifier and the greater 
he input signal, the greater will 


Vard3/4 3) the secondary (feedback) circuit reduces the resonant 
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Feedback circuit 
frequency jmary circuit; 
excep in specified conditions, the 
will be 


and foun 
secondary © 
The results 4 
expe pimental i 
1 table and 7 references, 
2 English. 


SUBMITTED: November 13, 1958 j 


The re 
nvestigation There are 19 figures, 
are Soviet and 
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Directivity of an 


AUTHOR: 
£ Extra-terrestial 


TITLE: Measurement of 
Antenna at Metr 
Radio Radiation 

PERIODICAL: Iavestiya vysshikh uchebnykh zavedeniy > 
~ 4958, Vol i, Nr 5-6, PP 105 - 111 (USSR) 
yv.S. Troitskiy (Ref 1) proposed and theoetically justified 
a method of measuring the directivity of antennae on the 
pasis of their natural noise and of the distributed cosmic 
radiation. This article is concerned with the application 
of the metho of metric waves. The cosmic 


radiation consists of a co distributed noise 


(the packground noise 
By using the radiation 0 


Radiofizika, 


ABSTRACT: 


means source one can 
c radiation 


determine its directivity (Ref 1)- 
. is received from determined py angles %, and 


which do no 


the 


1 discrete source, 


+ contain a powerfu 


carai/s ‘Yo 
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Su ; SOV/141-2-5-6-15/28 
Measurement of the Efficiency and Directivity of an Antenna at Metre 


Waves by Means of Extra-terrestrial Radio Radiation 


noise temperature an at the matched load of the antenna 


is given by: 


T= Typlor¥o)” * Pla a) AT(9 5 1y)1 (1) 


where Te is the average temperature of the antenna which 


is defined by Ba (2). The symbols in the equations are 
as follows: 


Fo (9) is the main lobe of the directional pattern of 

ms the antenna; 

F7 (0) is the overall antenna pattern; 

T (QO) ig the background noise temperature; 

To is the temperature of the material of the 

antenna (determining its own noise); 

1 js the efficiency of the antenna and 

OT is the average temperature of the antenne when 
Card2/4 receiving the radiation from the regions lying 


outside the main lobe» 


Wess 


CIA-RDP86-00513R001757020007-2" 


APPROVED FOR RELEASE: 03/14/2001 


"APPROVED FOR RELEASE: 


iy 


pears al Vee Ae PEN EE TPES 


03/14/2001 = CIA- 


2: aac TR 
3 Ven Se 


aan RDP86-00513R001757020007-2 


Rees sienna a ae 


06471 


sov/141-1-5-8-1 8 
Measurement of the Efficiency and 9 pouleperey of 13/Rot enna at Metre 
Waves by Means of Extra-terrestrial Radio Radiation 


tr AT can be neglected, 7 can be determined from 
Eq (3); provided Ts is known. The directivity of the 


antenna can now be determined by measuring the intensity 
of the radiation of a discrete source having an intensity 


Sy and producing an average temperature Teg » The 


directivity can be determined from Eq (4), where D denotes 
the directivity- The values can be determined most - 
accurately by measuring the radiation temperature difference 
between two regions having widely aiffering temperatures> 
For this case, Eq (1) can be written as Eq (5). Since the 
second term in Eq (5) can be neglected, the temperature 
difference can be expressed by Eq (6). Similarly, the 
most accurate values of the directivity can pe obtained 
by measuring the temperature difference between a region 
containing a discrete source and a standard known region 
without a source. For this case, Eq (4) can be written as 
Eq (8)- The most suitable radiation source for this 
carda3/4 measurement is Cassiopeia~A and Cygnus-A. The above method 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001757020007-2" 


PROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020007-2 


FBS AEB YE ae eS eee Ba ny Pa 


"AP 


betas 


—— a ng er 


, 06471 
SOV/141~1-5-6+15/28 
Measurement of the Efficiency and Directivity of an Antenna at Metre 
Waves by Means of Extra-terrestrial Radio Radiation 


was used. 9 determine the directivity of antennae at the 
wavelengths of 1.5 m and 3 m. From the measurements, it 
was concluded that the efficiency could be determined with ; 
an error of about 10% and the directivity with an error 

of 15—20%; these figures are valid for the wavelengths of 
1-5 m and the antenna beam widths of 10-15 . The author 
expresses his gratitude to V.S. Troitskiy for directing 
this work. There are 2 figures, 1 table and 8 references, 
of which 2 are English, 5 are Sovict and 1 German. 


ASSOCIATION: Issledovatel’skiy radiofizicheskiy institut pri 
Gor*kovskom universitete (Radiophysics Research Institute 
of Gor'kiy University) 


SUBMITTED: June 11, 1958 
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AUTHOR: Tseytlin, N.M. £192/E382 : 


Vv \v 
TITLE: The Calibration of Radio-astronomical Equipment 


ee 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniys Radiofizika, 
1959, Vol 2: Nr 5, pp © _ 682 (USSR) 


ABSTRACT: The equivalent circuit of a receiving antenna is in the 
form shown in Figure l- This consists of a source having 


an emf. a load impedance and an internal 


er ? Zy 
impedance 2, * R. + jx, . It is shown that the emf. can 


be express ed by: 


“23 
en = aR (TOY, Pee ee vA = AR MT, (1) 


where Y¥, = Ry / (Rg + Ry ) > 


k is the Boltzmann constant, 
Rg is the radiation impedance of the antenna and 


Cardi/6 Ry is the toss resistance of the antenna. 1a 
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jbration of Radio~astronomical Equipment 


Eq (1) is true for any receiving antenna. BY employing 
the circuit of Figure 1, it is possible to determine the 
power spectrum density in the presence of a non-matched 
load, which is connected to the antenna by a line. The 
equivalent circuit in this case is shown in Figure 2, The 
spectral density of the noise at the points cad is 
now given by (Ref 7): 

“s as) “Yn 
eo. = KT pe Ay # 1Tye (1 ~e ) Ag * KT, PAs, (4) 


where Ty and TH are the temperature of the line and the 
load, respectively, e is the wave impedance of the line and 
Ys = 2al The coefficients Aj Ao and A, are 
represented by Eqs (5), where Pa and Py are the reflection 


coefficients for the antenna and the Load, while 
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The Calibration of Radio-astronomical pea?smear 
ao. =a + 5B is the propagation constant. The power 


spectrum density at the load is given by Eq (6). if 

' the measurements are carried out by means of a radiometer, 

the reading of the output meter, p, is proportional to the 
aifference of the spectral densities of a “Yeold" power 
standard, Wy , and of the antenna system Wi , During 


the calibration, the indication @ of the output meter 

is proportional to the difference of the spectral density 
from/"hot" standard, W , and from the "cold" standard. 
The ratio p/a is expressed by Eq (8)- During the 
measurement of the strength of the sources OF the relative 
strength of a distributed cosmic source, it is usual to 
determine the power aifference between the investigated 


region Ty4 and the "standard" region of the sky. 


The corresponding readings of the out put meter of the 
radiometer are By and Bo ° The relationship between 


these quantities and a is expressed by Eq (9). it ae 


Card3/6 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001757020007-2" 


"APPR : 
OVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020007-2 


Se ms ys ates sye: 
SEF REESE BATE PS 


peony 


6860 


5/141/59/002/05/001/026 
The Calibration of Radio-astronomical Equi phient/ => fe 


shown that, in practice, Eq (9) can be simplified and 
written as Eq (10), where AT, is the temperature 


difference between the measured region and the standard 
region of the sky, y is the efficiency of the line and 


Na is the efficiency of the antenna. If a noise diode 
ifZ used for the calibration, Eq (10) can be written as 
Eq (11). The product Ws in Eqs (10) and (11) can 


be measured by the method described in Refs 2 and 8. 

At metre waves, the coefficient 1 is determined from 
the difference in the strength of the cosmic radiation 
from two calibration regions of the sky. The coefficient 
is expressed by Eq (12). Consequently, the strength of 
the source (on the basis of Eq 11) can be expressed by 


Eq (15), where Ky is a coefficient taking into account 


the mismatch of the noise generator and I is the current 
of the noise diode. It i858 Seen, therefore, that at metre 
waves, it is possihle to measure the strength of a source 


Card 4/6 
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without the thermal calibration or the determination 

of the efficiency by measuring the radiation from a source 
and a standard region. At centimetre waves, the 
coefficient 1 18 expressed by Eq (17) (Ref 2), where 


Ts 3 is the temperature of the zenith and By is the 
reading of the output meter during the measurement of the 


internal noise of the antenna. If the system is mis- 


matched and ae = Ty > E54 (17) can be written as 


Eq (18) oF, approximately; as Eq (19)- This expression 

is burdened with an error, the value of which is indicated 
in Table 1. Tf this error is permitted in the measurement, 
the temperature difference AT, is expressed by Eq (20). 


From this, it is seen that at centimetre waves the 
measurement without the thermal calibration reduces the 
effect of the mismatch but does not completely eliminate 
it, as was the case with the metre waves- This is duc 

to the fact that at metre waves the calibration is effected 


by means of an external source, while at centimetre waves 
Card5/6 4 
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the internal noise of the receiving system is used. 

The author expresses gratitude to V.S. Troitskiy for 
formulating the problem and discussing the work. 

There are 2 figures, 1 table and 9 references, 8 of which 
are Soviet and 1 English; one of the Soviet references is 
translated from English. 


ASSOCIATION: Nauchnoissledovatel'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete 


(Scientific Research Radiophysics Institute of 
Gor'kiy University) 


SUBMITTED: February 14, 1959 VY 
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AUTHOR: Tseytlin, N.M. é £192/£382 

a i 

TITLE: The Problem of Nois@ and Efficiency of Antennae’ 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, Radiofizika, 
1960, Vol 3, Nr 2, pp 297 - 268 (USSR) 


ABSTRACT: First, a thin radiating metal resonator, having a radius 

a anda Length 2L is considered. It is assumed that 

the radius is much smaller than 2L « The spectral 
density of the natural noise on 4 matched load 2, 


connected to the point So = 0 of the resonator rod is 


given by (Ref 8): 


= 1° (0) [e,\°748, (1el) 


where ‘é m + JX, is the input impedance of the 
2 
radiating rod, 1,60) is the spectral density of the 


average current squared at the point of connecting the 

load. The current distribution in the radiator is 

described by Eq (1.2) at non-resonant frequencies and ae 
LSC 
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The Problem of Noise and Efficiency of ant BAR e4e 78? 
py Eq (1-3) at the resonant frequencies. In these 


equations Py is the resistance of the rod and = kT 


(where k is the Boltzmann constant and T is the 
temperature of the radiator). The noise density at the 
matched load can be expressed by Eq (1.4) at non-resonant 
frequencies and py Eq (1.5) at the resonant frequencies. 

If the temperature of the radiator js uniform and 

P, = const, Eqs (1.4) and (1.5) can be written as Eqs (1.6), 
where Ry is the resistive component of the impedance of 

a cylindrical conductor having the length 2L and the 
radius a ° If it is necessary to take the skin effect 


into account, Ry is given by Eq (1.7). The efficiency 


of the radiator is defined by: 
T= Rs/R, (1-8) ; 


where R_ = Re + Ry; here R is the radiation 
z ni + 3S C 
Card2/6 
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and Ry represents the 1oss 


the efficiency at non- 
1.16), while at 
(1.17)- 


is given by Eq 


Finally, the spectral density of the radiation noise 
and the efficiency can be expressed by: 
eL 
a: a. 8 
4 atrabR air 
(1.18) 
el 
“os ae A 
1 
2tjabR, 
where the constant A is defined on p 261. Eqs (1-18) 


are used to determine the 
the losses are defined as 


for a steel rad 
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in Table 1. An antenna situated in a cavity heated to 
a temperature 7, (#, yg) is then considered. The 


radiation of a surface element ds of the cavity at a 
distance fF from the antenna in the direction vor w 

2 
is captured by the antenna over the spherical angle oF , 


where ¢o% = (1.2/4) D (a. en is the effective 


capturing area of the antenna in the direction vo %o 3 


D is the directivity of the antenna in the direction 

Vo: ®y and is the efficiency of the antenna system. 
It is shown by means of thermodynamic approach that for 
this case the spectral density of the power on the matched 
antenna load is given py Eq (2.5), the antenna being 
situated ina plack cavity having a temperature To 7 


The spectral @nsity of the noise due to the thermal 
radiation of the passive elements of the antenna and the 
efficiency of the antenna (determined by the losses in the 
passive elements) are given by Eqs (2.7). These equations 
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can also be derived by employing the electrodynamic 

approach. Tt is shown that in this case the efficiency 

and the noise of the passive elements are given by Eqs 

(2.16), which coincide with Eqs (2.7). The losses in the 

antenna due to the passive elements are defined by Eq (2.17). - 
The losses are evaluated for an antenna operating at 

various wavelengths and the results are given in Table 2. 

Eqs (2.16) can be employed to evaluate the noise due to 

the radiation of the soil. The induced thermal noise in 

antennae can be evaluated by employing the Kirchhof formula: 


Ow 
Py 3 2 oD Aus (3-1) 


where Aad are the energy absorption coefficients for 


various mutually orthogonal incident waves, Iow is the 


equilibrium radiation in vacuum, Nn is the refraction 
index and k = ar/r . Eq (3 can also be written as Je 
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t 


Eq (5.3). Now if the radiated power, expressed by Eq (3.3), 
is received by a body (for example, an antenna) having 


an effective area iB od the spectral density of the 


power absorbed by the body is expressed by Eq (3.4). 
The author expresses his gratitude to V.S. Troitskiy 
for suggesting the problem and discussing this work and 
to M.L. Levin and V.A. Razin for discussing this paper. 
There are 1 figure, 2 tables and 10 Soviet references. 
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AUTHOR: Tseytlin, N.M. 
TITLE: The Measurement of the Intensity of Discrete Sources at 


Metxe Wavelengths by Comparison with Distributed Cosmic 
Radiation \f ’ 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol 3, Nr 2, pp 334 - 336 Pe 
\ 


ABSTRACT: The calibration of a radio telescope usually requires a 
knowledge of the efficiency of the aerial, its mismatch 

and its polar diagram. At metre wavelengths, lack of 
precise knowledge of sidelobe structure introduces large 
errors. If the source intensity is measured with respect 
to regions of distributed emission only the main lobe of 
the aerial and the difference in mean temperatures of the 
"reference" regions need be known. Although absolute 
temperatures may not be known to better than 30%, relative 
values may be determined to within 5-10%. Expressions for 
the effective aerial temperatures when pointing at a 
discrete source and at two other regions are given in Eq (2). 
Hence, the intensity of the discrete sources is given by 

Eq (4). The values of the temperature differences may a 
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found from isophot diagrams. Using this method, the 

intensity of Cassiopeia-A' as been measured at 100 Mc/s 

(aerial 26° x 26°) and 207 Mc/s (15 x 20). Thg, results 
a 


were, for one polarization, respectively 100.10 nd 
31.1072" Wie » The accuracy is only about 20-25%. As 
noted by other writers, the spectrum is weaker around 

200 Mc/s (Refs 3-6). There are 6 references, 1 of which 
is Soviet and 5 are English. 
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AUTHORS : -Proiiskiy, V.-S- and Tseytlin N.M. 
TITLE: Method of Measuring the Scattering Coefficient and 


Background Noise~of Antennae. Apsolute Measurement 


of the Background Brightness at Ultrahigh Frequencies 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniys 
Radiofizika, 1960, Vol. 3, No- k, pp. 667 - 671 


TEXT: The conditions of measuring the background 

are first considered. It is assumed that the space 
surrounding the antenna is for a given wave characterised 

py a brightness temperature distribution T(9s Y) , which 
should be measured by means of a radiometer having a Z 
radiation pattern F(Q - ge, Yt ) where and \p 
are the azimuth and the height of the main beam of the 
antenna. The noise at the output of the antenna is given by: 


7 (pos WP) = Co? Pon - B) + Roo )0B + tiz- a) ) 


where 1 is the efficiency of the antenna, 
To - 1) is the internal noise of the antenna and 
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Method of Measuring the Scatt 
Noise of Antennae. Absolute 


Brightness at Ultrahigh Frequencies 
T 

° — — 

Ten and T 
represent the average intensity of 


The temperatures 


is the emperature of the body 
are defined by Eqs. 


of the antenna. 


(2) and 


the background contained 


in the main lobe and all the remaining lobes of the antenna, 


respectively}; the parameter i} 


in Eq. 


(1) represents the 


portion of the power radiated in the side lobes of the antenna. 


The first term of Eq. 
main lobe of the antenna pattern, 
gives the power of all the remaining 
the background brightness it is neces 
first term of Eq. (1). However, 
it is necessary that 
within the limits of the main lobe. 
consists of measuring 
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in order 
the quantity T(9 
The method proposed 
the radiation from 


se received by the 
When measuring 


to avoid errors, 
be constant 
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calibrating regions which can be arbitrarily situated in space. 
The true zenith is chosen as one of these calibration 
directions. The second direction is represented by the 

zenith treflected" into the antenna by means of a flat mirror; 
the third direction is obtained by directing the antenna onto 
an absolutely dark surface situated together with the flat 
mirror and having a temperature To , Both surfaces are 


situated at the horizon level. The antenna noise temperature, 
when its main lobe is directed towards the zenith (p> Hy) ’ 


is given by Eq. (3). The noise temperature at the output of 
the antenna when it is directed onto a reflecting surface 
(M5 and Yo) is given by Eq- (4), while the noise temperature, 


when the antenna is directed onto an absorbing surface having 
the same coordinates Yo and Wo» is defined by Ea. (5); 
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where T and 1, are determined from Eq. (2). Finally, 


wea) 
the main lobe is directed towards the region whose temperature 
is to be determined (coordinates , and v,) 3 the 


temperature is now given by Eq- (6). From Eqs. (4) and (5) it 
follows that ATs is given by Eq. (7), from which it is 


possible to determine n(l - B) 3; this is given by Eq. (8). 
The temperature Ton, jigs therefore given by Eqe (11). Ail 


the quantities in this equation are known except ya ; 

however, in most cases, A&A can be neglected. In order to 
determine the background noise it is necessary to introduce 

an additional measurement, namely, the noise at the output 

of the antenna is compared with the noise of a black pody, which 
is substituted for the antenna. The temperature of the black 
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to determine approximately the 
then possible to determine 


n . Finally. even 


possible 


By employing the above methocs n 
i with a waveguide radiator. 


found that 17 = 0.85 


also determined by @ diffe 
two values were in good agreement. 
2 Soviet and 1 English. 
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There are 3 references; 
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By employing this measurement it is possible 


quantity 1 (Eq. 14). it is 
and a more accurate value of 


By 


can be found. From these, it i8 i 


to determine the magnitude of the background noise. 


were measured for 
It was 
B was 


and 8 


= 0.34 . The quantity 
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AUTHORS : Troitskiy, V.S., and Tseytlin, N.M. 
TITLE: A Method of Measuring the Dielectric Constant of 


Lunar Soil 


PERIODICAL: Izvestiya vysshikh uchebnykh zgavedeniy, Radiofizika, 
1960, Vol.3, No.6, pp- 1127-1128 


TEXT: The dielectric constant of lunar soil has only been 
measured at optical frequencies using observed values of 
Brewster's angle for reflected solar light. Owing to the 


irregularity of the surface under investigation, the angle cannot 

be determined very accurately, and the dielectric constant is 

found to lie between 2 and 2.5. The present authors suggest that 

the larger radio telescopes which are now available should be used 

to study the polarization of the radio emission of the moon. 

Such measurements could be used to determine the dielectric ys 
constant of the lunar medium at radio frequencies, The method 
suggested by the present authors consists in the measurement of 

the radio brightness for the horizontally and vertically polarized 
radiation from a chosen part of the lunar surface. If 9, ¢ 
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are the selenographic coordinates of the chosen region, then f 
; T, = T, (9, w) fa - R, (le, a)] ; vA 


ok os T pie? ¥) fi - R, (es a)} 3 


where Tr and T, are the brightness temperature of the surface 
for the vertically and horizontally polarized radiation 
respectively, R(e, a2) is the reflection coefficient; 4% is the 
angle between the line of sight and normal to the surface, and 
Veples P) is the average temperature of the surface layers 

Since the loss angle of the lunar soil is relatively low (Ref.1), 
tire veflection coefficient R may be calculated from the Fresnel 


Surmulaee Fig.l shows calculated values of Tr/Ty as a function 
or a for various values of the average dielectric constant in 
sange 1.2 - 5. The distance of the region under investigation 


irom the limb of the lunar dise is indicated below the horizontal 
axis.s It is clear from this figure that regions in the neighbour-~ 
hood of the limb are the most suitable. The knowledge of the 
Gard 2/4 
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optical and radio values for the diclectric constants may be used 
to obtain information about the density of the Surface material. 
The above discussion strictly applies only to the case of 
Specular reflection. In reality, the reflections will be 
appreciably non-specular and the results Will depend on the 
"roughness" of the Surface. However, 8 mm experimental data 
(Ref.2) indicate that even in this wavelength region the Specular 
effect is quite appreciable, 

There are 1 figure and 2 Soviet references. 
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AUTHORS : Troitskiy, V.S., Taeytlin, NM, 
TITLE: Radioastronemical methods of measuring signal 


intensities and of calibrating antennae and radio- 
telescopes in the centimetre band 


PERIODICAL: Isvestiya vysshikh uchebnykh gavedtniy. Radiofinika. 
1961, Yol.4, No.3, pp.393-414 


TEXT: This is a general review of accurate aeads evga thean tet 
measuring signal intensities as is necessary, for exemple, 4m. radio 
astronomy, The authors divide the methods into twe groups. in 
the first, the calibration is by the internal noise 6f:}the , 
antenna system. In the second, it is by an external “padi 408 
source (e.g. a black body). A "black body" in thie context it can 
mean an absorbing screen or a region of soil, woods: er Mem. 

The authors consider the Moon to be the best thlack Ked' wite uset 
particularly if highly directional antennae are emp Ley: iy They 
believe that the use of a "black body" together vith:a beiecting 
fiirror is superior to the use of the internal noise.@f;the | 
antenna, This is because the former method not only perast the 
Card 1/4 vee t 
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measurement of the radiation intensity but also ef the overall 
absorption in the antenna system. It is also unnecessary to 
consider the background radiation with this method. On the other. 
hand, it is simpler, in practice, to use the internal noise. f, 
This method also permits the measurement of the scattering factor. 
The authors suggest that the following investigations should be 2 
made in ordex to increase the accuracy of calibrating radio- 

telescopes in the centimetre band. (a) Study of she radio ... 

brightness of various soils etc, (b) Calibration of radio sources 

of small angular diameter. (c) Further investigetiem ef the 

_ ddatribution of radio brightness across the lunar ‘dise, and its 

. phase dependence at centimetre wavelengths. (a4) Inveatigatiesn of 

methods of measuring the background radiation in the pide-lebes. 

(e) Theoretical and experimental investigations inte ithe use ‘ 
of a reflecting mirror and a black body in calibratien. 

The authors consider the following methods of calibration 

in the main body of the. text; \ 

(1) by the internal noise, with the antenna directed towards the 

genith (e.g. Ref.7! v.s.Troitskiy, Radiotekhnika i elektroaika, 2, 
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